Theories on the origin of life 


In the 1950s, Stanley Miller and Harold Urey introduced this theory, suggesting that 
life on Earth originated in a “primordial soup,” a mixture of organic molecules. 


Imagine early Earth having an atmosphere rich in gases like ammonia and methane. 
These gases were subject to lightning, which led to the formation of complex 
organic molecules, like amino acids (these are the fundamental building blocks of 
life). 


These complex organic molecules collected in the Earth’s oceans over time and 
became the primordial soup that eventually fostered life. Primordial Soup Theory. 


On the other hand, the RNA World Hypothesis suggests that RNA spontaneously 
emerged on Earth as a precursor to life. According to this theory, RNA molecules 
were critical in the early phases of life development because they stored genetic 
information and catalyzed chemical reactions. 


Think of RNA, or ribonucleic acid, as DNA’s cousin. 


One of the main challenges with this linear thinking is the uncertainty 
about which specific molecule or class of molecules emerged first 
because the elaborate chemical networks supporting life are not likely 
to have originated from a few exceedingly complex molecules. 


So now scientists are looking at a different scenario. A study published 
in the Journal of the American Chemical Society has now proposed this 
co-evolutionary model where many molecules (like peptides and 
nucleic acids) evolved together. 


The researchers synthesized various peptide amyloids but were all created focusing 
on replicative potential and structural stability. They exposed the short RNA 
sequences to amyloid, wanting to understand the binding patterns between the two 
and how this affected RNA stability. 


Researchers observed a unique sequence-dependent binding mechanism between 
the two, suggesting that the binding is influenced by the sequence of nucleotides in 
the RNA molecules. 


The mutually beneficial connection stabilizes the structure of amyloids, 
demonstrating their periodic and well-defined nature while simultaneously acting as 
a guardian by curbing the hydrolysis of RNAs (which is the breaking down of RNA). 


Amyloids are deemed prebiotically relevant due to their unique 
properties, which might have influenced early life stages. Here are four 
main reasons researchers focused on them: 


1. Some amyloids can exhibit self-replicating behavior. It parallels 
a fundamental property of living organisms-the ability to 
reproduce or create copies of themselves. 


2. Some amyloids exhibit catalytic capabilities, accelerating 
chemical reactions like complex biochemical processes. 


3. Amyloids have a stable and ordered structure, providing a 
scaffold for interactions with other molecules. This structural 
stability could have contributed to the organization of early 
molecular systems. 


4. Amyloids can interact with nucleotides (building blocks of DNA 
and RNA). This interaction could have influenced the formation 
and stability of genetic material in the prebiotic environment. 


Moreover, the researchers challenge traditional views on the origin of the genetic 
code. They suggest that the genetic code’s specificity emerged before larger RNA 
molecules capable of binding to amino acids. 


The periodic and well-defined surface of amyloids was also identified as having the 
potential to increase the local concentration and order of nucleotides. This means 
that they can act as catalysts in biological reactions involving nucleotides. 


The researchers suggest that the sequence-selective interaction, coupled with the 
catalytic ability of amyloids, could have played a role in the synthesis of distinct and 
longer ribonucleotides, which is a significant step in the evolution of catalytic RNAs. 


